Purpose To determine whether our use of fresh MESA cycles improved outcomes in patients with obstructive azoospermia who had failed IVF with TESA.
Testicular aspiration (TESA) has largely replaced microsurgical epididymal aspiration (MESA) for in vitro fertilization (IVF) in obstructive azoospermia as it is a less invasive and better tolerated procedure that offers acceptable fertilization rates when combined with intracytoplasmic sperm injection (ICSI) [1] [2] [3] [4] [5] [6] [7] . TESA however, may be associated with lower fertilization and embryo cleavage rates when compared to IVF-ICSI with mature ejaculated sperm [8] [9] [10] [11] . A series of IVF-ICSI cases performed for obstructive azoospermia resulted in poor embryo cleavage, very low blastulation rates and cycle failure following TESA with adequate motile and viable sperm. These cycles were followed by a cycle of IVF-ICSI employing microsurgical epididymal aspiration (MESA) with high cleavage rates, blastulation rates and implantation and live birth rates. The following presents our review of TESA failure in obstructive azoospermia and its amelioration in the subsequent cycle employing MESA.
This study is a prospective cohort analysis of couples undergoing IVF-TESA-ICSI for obstructive azoospermia at a university hospital based IVF center between January 2007 and December 2009. Four consecutive couples that displayed poor embryo cleavage with IVF-TESA-ICSI chose to undergo a repeat IVF cycle with fresh MESA. All couples underwent IVF cycles employing a standard long GnRHa protocol with normal ovarian reserve and normal response. After retrieval all mature oocytes were fertilized with ICSI employing either fresh or frozen TESA sperm. All sperm in these cases were viable, motile and morphologically normal.
In each of the first cycles, testicular aspiration was performed with local anesthesia and a 3 mL syringe and 18-gauge 11/2 in. needle to obtain testicular tissue. A 25-gauge needle was used to separate sperm from the tissue, followed by a protein media wash and centrifugation for sperm isolation. After incubation of fresh or thawed frozen TESA, motile sperm or rarely HOS tested, nonmotile sperm were used for ICSI in our standard protocol.
In each of the second MESA cycles, the husband underwent open microsurgical epididymal sperm aspiration under general anesthesia. After scrotal incision, an operative microscope was used to identify a dilated epididymal tubule that was sharply incised and aspirated with an 18-gauge angiocath. Once adequate motile sperm was confirmed with inverse microscopy, the sperm underwent our standard density gradient processing to isolate motile sperm followed by our standard ICSI protocol.
Systat 13 software and Chi square and Fisher's exact test were used for statistical evaluation.
Fresh MESA resulted in a similar, though slightly higher fertilization rate, but MESA resulted in far higher rates of embryo development past the 4-cell stage, blastulation rates, as well as a higher implantation rates (Table 1) .
In their TESA cycle, the first couple required PGD for Cystic Fibrosis, and their cycle was cancelled when none of their16 embryos developed past four cells. The second couple had five embryos, and 3 were transferred with only one progressing past six cells on day 5. The third couple had four embryos all arrested at the four cell stage and were transferred on day 4. The fourth couple had four embryos all arrested at the four cell stage all transferred without a pregnancy.
In their MESA cycle, the first couple had four blastocysts and two CF negative blastocysts were transferred with two cryopreserved. The second couple had five blastocysts with two transferred and three cryopreserved. The third couple had two blastocysts, which were transferred along with a morula and compaction embryo, with none cryopreserved. The fourth couple failed to have epididymal sperm obtained at their microsurgical procedure, and underwent fresh TESA IVF ICSI. These couples failed to conceive in their five IVF-TESA-ICSI cycles, and three of the couples have a live birth from IVF-MESA-ICSI one with twins.
Previous concerns regarding testicular verses epididymal sperm centered on the maturity and ultimately the motility of the sperm. The advent of technology such as ICSI allows for use of immature or immotile sperm thus, the overall experience of successful outcomes with testicular sperm. Recent data as well as our experience suggests that there may be other factors, which are activated or matured in the epididymis, which may in fact contribute to successful embryo development. Stalf et al., discuss the concept of immotile sperm as having potentially lost "vitality" in their retrospective study of ICSI cycles performed with ejaculated motile, ejaculate immotile and testicular motile and testicular immotile sperm. They found that pregnancy rates were higher with ejaculated compared to testicular sperm, and further that when subdivided into the four aforementioned groups the motile groups performed comparably and better than the immotile groups [12] . Similarly, Pasqualetto et al. compared the results of IVF cycles based on sperm source in a retrospective analysis of patients receiving treatment for azospermia. The study found higher pregnancy rates using epididymal sperm [13] . Goker et al. evaluated cycles based on sperm quality and source, comparing ejaculated mobile sperm to ejaculated immobile sperm to testicular sperm. He found that regardless of sperm quality the ejaculated sperm performed better than the testicular sperm with increased fertilization rates, rates of grade I embryos and pregnancy rates [14] . A recent published abstract of a randomized prospective trial, documented that percutaneous epididymal aspiration improves embryo development and pregnancy rates when compared to TESA, also suggesting a benefit when using further matured sperm [9] .
In our experience, although fertilization rates were no better following MESA after failed TESA, the embryos underwent more advanced cleavage and markedly improved implantation. This may be due to reduced DNA fragmentation or oxidative stress in epidydimal sperm. It may further be due to a maturation in gene expression present in sperm retrieved from the epidydimus than from the testical allowing the early embryo to bypass cleavage arrest and improve implantation. Further studies, however, would be required to elucidate these differences. While MESA was the preferred route for our urologist at the time of this study, PESA or percutaneous epidydmal aspiration may allow for a less traumatic and equally effective option following or instead of TESA. Given the small sample size, larger studies would be required to confirm our findings.
Thus, while TESA is more easily tolerated and performed, fresh MESA may improve embryo cleavage and blastulation rates, implantation rates and pregnancy rates in couples that have failed IVF-TESA-ICSI. 
